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This invention relates to hydraulic tipping
mechanism for vehicles with more especial ref-
erence to slant-type hoists wherein the body is
raised and lowered about pivots at the rear end
of the vehicle chassis by an hydraulic ram as-
sembly trunnioned on a cross member of the vehi-
cle and arranged at an angle between the chassis
and the body of the vehicle.

Slant-type hoists of this character are advan-
tageous in that they need little vertical space for
their aceommodation and so permit of a relative-
1y low loading platform, but in use they suffer
from the disadvantage that considerable rear-
ward thrust is imposed on the rear body pivots
by the hydraulic mechanism, particularly dur-
ing initial movement of the body for tipping
owing to the obtuse angle of the ram under these
conditions, so that not infreguently crystallisa-
tion of the bearing brackets and premature fail-
ure ensues.

The present invention has for its object to re-
move this disadvantage and provide an improved
slant-type hydraulic tipping mechanism with
which the stresses are more uniformly distrib-
uted, and the rear brackets and pivots are re-
lieved of strain during the initial movement,

Hydraulic tipping mechanism for vehicles ac-
cording to the present invention essentially in-
cludes, in addition to a slant-type ram assembly
between the vehicle chassis and the body frame,
a supplementary ram having its axis approxi-
mately vertical and abutting the end of the body
frame remote from the pivot for the initial lift-
ing thereof without being attached thereto, said
supplementary ram being incorporated in the
hydraulic system in such manner as directly to
lift the front part of the bhody during the initial
tipping movement thereby relieving the rear body
pivots of the considerable stress to which they
are normally subject.

The mounting of the slant-type ram assem-
bly is correspondingly relieved of stress owing to
the initial lifting of the fore end of the body by
the supplementary ram and, as will be under-
stood, the ram assembly and its mounting may
thus be of reduced overall gauge and weight with
consequent lowering of its cost of manufacture.

Alternatively, a main ram of shorter stroke can
be used with its body anchorage in closer prox-
imity to the body pivot. giving a higher velocity
ratio owing to the fact that the supplementary
ram affords the requisite mechanical advantage
during the initial lifting of the body.

The supplementary ram -assembly advanta-
geously comprises a cylinder and ram, prefer-
ably telescopic, trunnioned with, but having its
axis approximately at right gngles to, the main
slant-type ram, the telescopic ram of the supple-
mentary cylinder terminating at its upper end
in an abutment adapted to bear under a thrust-
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plate provided for the purpose on the underside
of the body near the front thereof, the two cyl-
inders being coupled in parallel in the hydraulic
system in such manner that—when set for tip-
ping—the hydraulic medium under pressure first
passes into the supplementary cylinder causing
an upward movement of its ram which directly
lifts the front end of the body about its rear
pivets. Subsequently after the limit of move-
ment of the supplementary ram has been reached,
the hydraulic medium is forced into the main
cylinder and thence-forward operates the slant-
type ram in the conventional manner until the
full tipping angle, say 55° has been attained.

BDuring lowering the procedure is reversed, the
movement of the body being controlled by the
slant-type ram until it reaches the position, at
say 15° from the horizontal, at which the afore-
mentioned thrust plate bears on the abutment
of the supplementary ram whereafter further
downward movement of the body to the normal
horizontal position is regulated by the supple-
mentary ram- assembly.

The invention will be further described with
reference to the accompanying drawings which
illustrate by way of example two embodiments
thereof and in which: ~

Figs. 1 and 2 show g preferred embodiment
where the supplementary ram is combined with
the main slant-type ram assembly as a single
rocking unit,

Fig. 1 being a side elevation of the rear portion
of a tipping vehicle equipped with the improved
mechanism, and

Fig. 2 is a detail view to a larger scale while

Fig. 3 is a diagrammatic representation of an
alternative arrangement where the supplemen-
tary ram cylinder is mounted on the vehicls chas-
sis separately from the main slant-type ram.

Referring now to the drawings, but first more
particularly to Figs. 1 and 2, the vehicle chassis
is designated | and the vehicle body 2, 3 he-
ing the body frame and 4 one of the body pivots
carried by a bracket 5 mounted on the rear end
of the main longitudinal member of the chassis
{. 6 is the body rear bracket depending from
the body frame 3 and riding about the body
pivot 4 during the tipping movement, while T
represents a slant-type ram cylinder fulerumed
at 8 on a main cross member 9 of the vehicle
chassis on the one hand, and having a ram head
0 engaging a thrust block {! on the body frame
2 in front of the body pivot & on the other.

As will be understood, when fluid under pres-
sure is admitted to the lower end of the ram
cylinder T from the hydraulic system (not shown)
which may be of any usual form through g
connection such as 12, the ram is forced out-
wardly and the ram head 0 causes the body to
be tipped about the rear pivot 4 as represented
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by the dot and dash showing in Fig. 1, the mazi-
mum tipping angle usually being of the order of
55°.

To obviate the disadvantage present with the
slant~-type hoists where considerable rearward
thrust is imposed on the body pivots 8, particu-
iarly during initial movemens of the body 2 for
tipping, owing to the obtuse angle of the ram
under these conditions, the present invention pro-
vides a supplementary ram cylinder {5 which
has its axis approximately vertical and is incor-
porated in the hydraulic system in such manner
a3 directly to lift the front part of the body
during the initial tipping movement.

In this embodiment the supplementary ram
cylinder 15 is combined as a unit with the main
ram cylinder 7, a common casting {6 mounting
hoth the main ram cylinder T and the supple-
mentary ram cylinder {5 at an angle of circa 70°
to each other so that they rock in unison aboub
the fulernm 8 which takes the form of journals
projecting at each side of the casting I8,

With the body frame 8 in the position which
it occupies when the body 2 is lowered to its nor-
mal horizountal position as shown by the full lines,
he axis of the supplementary ram {5 is ver-
tical and on the tipping valve being opened to
admit fluid under pressure to the casting 16
through the connection 2, the supplementary
ram—which is shown as .of two part felescopic
eonstruction and is designated 7 and {8—bears
under. g thrust plate 42 provided for the purpose
on the underside- of the body frame & near the
front of the body and directly lifts the front
end of the body about its rear pivot 4.

At the limit of movement of the supplementary
ram 45, T and 18, corresponding in the embodi-
ment illustrated to an inclination of 15°, the main
ram continues the tipping movement of the ve-
hicle body and at this phase the main ram as-
sembly is in a position for the ram head {2 to
exer, considerable turning' moment about the
body rear pivot & to swing the body to its maxi-
mum tipping position.

During lowering the procedure is reversed, the
movement of the body 2 being controlled by the
slant-type ram until it reaches the position at
15° from the horizontal when the thrust plate 18
near the front end of the body bears on the head
of the supplementary ram {7, {8 whereafter fur-
ther downward movement of the body to the
normal position is regulated by the supplemen-
fary -ram.

In this preferred embodiment where the main
and supplementary ram assemblies Tock as a unig
about the fulerum. 8, upward displacement of
the axis of the main ram causes the assembly to
swing in a counter-clockwise direction about the
fulermimn 8§ with the consequence that the axis of

the supplementary ram is inclined forwardly dur- -

ing ‘the iipping and it is necessary to afford suf-
ficient. clear space to accommeodate this forward
oscillatory movement,

Alternatively however as shown in Fig. 3, the
supplementary ram cylinder 15 may be a fixture
carried by the vehicle .cross member 8 in which
case its axis ‘Temains vertical throughout its
operative stroke.

The cylinders of the main slant-type ram and
the auxiliary or supplementary ram may be
connected in parallel in the hydraulic system se
that on the control valve of the system being
set to effect tipping, the medium under pressure
may flow into both cylinders but owing to the
inereased resistance to ‘movement of the main
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ram the fluid ‘passes first into the supplementary
cylinder {5 and elevates the supplementary ram
{1, 18 directly to raise the body during the ini-
tial tipping movement, while at the limit of the
stroke of the supplementary ram the fluid passes
into the main cylinder 7 to complete the tipping
movement., If desired however, the fluid may be
fed first into the cylinder 15 and at or about the
upper limit of travel of the supplementary ram
17, 18, cause it to uncover a port communicating
with the main cylinder T. Further, the pump
may be combined with the ram assembly as a
unit rocking about the fulcrum § thereby reduc-
ing or even eliminating separate piping for the
hydraulic medium.

Where desired also, means may be associated
with the supplementary ram abutment on the
thrust plate 49 to lock the body in its horizontal
position for loading and transport and such
means may he released automatically on the con-
trol lever of the gear being set to the tipping
position thus to actuaie the supplementary
cylinder.

By the present invention an improved eco-
nomical and efficient hydraulic tipping gear for
vehicles is obtained.

What I claim is:

i, Tipping mechanism for a. vehicle having a
body frame pivotally mounted in the vehicle
chassis, a slant-type Tam assembly between the
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vehiele chassis and the pivoted body frame, and

a hydraulic system for operating said ram as-
sembly to raise and lower the body, including a
supplementary ram  disposed  further from the
body pivet than the slant-type ram and arranged
with its axis approximately vertical -and with its
upper znd abutting the bedy frame for the initial
lifting thereof without being attached therete,
said supplementary ram being incorporated in
the hydraulic system in such manner as directly
to lift the body to effect the initial tipping move-
mens, and the continued lifting moverent oi
the body being effected by the slant-type ram
without further extension or following movement
of the supplemenfary ram. ‘

2. Tipping. meckhanism for vehicles according
40 claim 1 wherein the. supplementary ram as-
sembly comprises a telescopic ram terminating
at its upper end in an abutment adapted to bear

under a thrust-plate provided for the purpose on

the underside of the body near the front thereof,

‘the two ram cylinders being. coupled in the hy-

draulic system in:such.manner that—when set
for tipping—the hydraulic. medium under pres-
sure first passes into the supplementary cylinder
causing an upward moverment of. its ram which
directly lifts the front end of the body about its
rear. pivotls.

3. Tipping mechanism  for vehicles according
to claim 1 wherein the supplementary ram as-

sembly is trunnioned as a unit with the main ram

assembly and rocks therewith -during tipping.
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